[Abstract] The bacterial flagellar type III export apparatus consists of a cytoplasmic ATPase complex and a transmembrane export gate complex, which are powered by ATP and proton motive force (PMF) across the cytoplasmic membrane, respectively, and transports flagellar component proteins from the cytoplasm to the distal end of the growing flagellar structure where their assembly occurs (Minamino, 2014 for measurement of the cytoplasmic Na + concentrations in living E. coli cells using a sodium-sensitive fluorescent dye, Sodium Green and have shown that the cytoplasmic Na + concentration maintains around 10 mM in E. coli over a wide range of 0 to 100 mM of the external Na + concentrations (Lo et al., 2006) . Because CoroNa Green, which is a sodium-sensitive fluorescent dye too, shows much higher cell permeability than Sodium Green, we have developed a CoroNa Green-based protocol to measure the intracellular Na + concentrations in E. coli. . This protocol allows us to quite easily and reproducibly measure the intracellular Na + concentration of E. coli cells overexpressing FlhA or PomAB complex, both of which have the Na + channel activity.
[Background] Measurements of intracellular Na + concentrations by fluorescence imaging techniques are able to be more accurately and quantitatively performed at single cell levels, because background noise of each cell can be removed by image analysis procedures. Lo et al. have established a protocol for measurement of the cytoplasmic Na + concentrations in living E. coli cells using a sodium-sensitive fluorescent dye, Sodium Green and have shown that the cytoplasmic Na + concentration maintains around 10 mM in E. coli over a wide range of 0 to 100 mM of the external Na + concentrations (Lo et al., 2006) . Because CoroNa Green, which is a sodium-sensitive fluorescent dye too, shows much higher cell permeability than Sodium Green, we have developed a CoroNa Green-based protocol to measure the intracellular Na + concentrations in E. coli. . This protocol allows us to quite easily and reproducibly measure the intracellular Na + concentration of E. coli cells overexpressing FlhA or PomAB complex, both of which have the Na + channel activity. intensity become large at high Na + concentrations.
Fit the calibration curve to the Hill equation by KaleidaGraph (Synergy Software).
Hill equation:
6. Estimate the intracellular Na + concentration through the fluorescent intensity of CoroNa Green of each cell using the calibration curve.
7. Calculate the average of the intracellular Na + concentration and standard error of the mean from the data of more than 100 cells using Microsoft Excel (Microsoft).
www.bio-protocol.org/e2092 To investigate the effect of extracellular sodium concentration, whole experiments are done using T-broth with or without 100 mM NaCl.
2. 10 mM EDTA is required to allow CoroNa Green to be incorporated into the E. coli cells.
3. To avoid contamination of sodium, EDTA·2K must be used (Do not use EDTA·2Na).
Recipes

T-broth
1% Bacto tryptone, 10 mM potassium phosphate, pH 7.0 with or without 100 mM NaCl
